WATERPROOFING AND 
MILDEWPROOFING OF COTTON DUCK 


H. P. HOLMAN, Assistant Chemist 
B. S. LEVINE, Mycologist 
and 
T. D. JARRELL, Junior Chemist 
Leather and Paper Laboratory 


FARMERS’ BULLETIN 1157 
UNITED STATES DEPARTMENT OF AGRICULTURI 


Contribution from the Bureau of Chemistry 
CARL L. ALSBERG, Chief 


Washington, D. C. October, 1920 


|| 
gi 

Show this bulletin to a neighbor. Additional copies may be obtained free from the 
-* Division of Publications, United States Department of Agriculture 


WASHINGTON : GOVERN MENT PRINTING OFFICE : 1920 


Ss OMIA at mcinseiaeiene ids 


p6ONs 25, 





NLY unbleached, unsized, closely woven duck 

should be used for farm purposes, and, unless 
the canvas is to be subjected to a proofing treat- 
ment, it is recommended that only mineral-dyed 
khaki be bought for out-of-door use. 

It is more economical to buy a good grade of 
duck, even at a decidedly higher first cost, than a 
cheap duck of light weight and poor construction. 

Mildew is the chief cause for the deterioration of 
cotton duck. Untreated duck always mildews in 
warm weather if stored wet or even slightly damp. 
To prevent mildewing, the canvas should be 
thoroughly dried in the open air before it is folded 
and stored. 

Any treatment which decreases the absorption of 
water by canvas increases its mildew resistance. In 
humid climates or seasons, or under conditions of 
service where the canvas remains wet or moist for 
several days at a time, a treatment which will de- 
crease water absorption and, in consequence, sus- 
ceptibility to mildew, should be applied. 

Satisfactory results for increasing the service- 
ability of cotton duck have been obtained with the 
formulas given in this bulletin. One coat applied 
to one side of the canvas usually is sufficient. 
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USE OF COTTON DUCK. 


OTTON DUCK, otherwise known as canvas, is used extensively 
for the protection of machinery, sacked grain, shocks, stacks 
and ricks, for wagon and truck covers, for awnings and temporary 
shelters, for horse covers, and for catching grain which falls to the 
ground during thrashing. Undoubtedly it would be used to a greater 
extent if it fulfilled more effectively these various purposes and if it 
retained its serviceability for a longer period than it ordinarily does. 
This bulletin tells how to select and care for duck or canvas on 
the farm and describes simple methods for prolonging its period of 
serviceability by the application of waterproofing and mildewproof- 
ing treatments. ‘ 


CLASSES OF COTTON DUCK. 


Two general classes of cotton duck are known to the cotton-goods 
trade. They are * numbered duck” and * ounce duck.” 

“ Numbered ducks” are made of multiple-ply yarns in both the 
warp and filling directions. The numbers run down, and the weights 
up, from 12 to 0 (or more ciphers), with a difference in weight be- 
tween the consecutive numbers of 1 ounce per linear yard 22 inches 
wide. The canvas can be bought in widths of from 22 to 144 inches. 
Number 12 duck, which is the lightest of this class, weighs 7 ounces 
per linear yard 22 inches wide, or about 11.5 ounces per square yard. 
Number 00 duck, the heaviest commonly used, weighs 20 ounces per 
linear yard 22 inches wide, or about 32.7 ounces per square yard. 

“Qunce ducks” are usually from 28} to 30 inches wide and weigh 
from 6 to 15 ounces per linear yard. There are three grades or 
qualities of ounce ducks: 

(1) United States standard Army duck.—This is the best grade of 
light and medium-weight duck on the market. It is made of multiple- 
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Fic. 1.—No. 8 duck. Fig. 4.—12-ounce standard Army duck. 
Fic. 2.—15-ounce U. S. standard Army duck. Fig. 5.—No. 12 duck. 


Fic. 3.—No. 10 duck. Fic. 6.—10-ounce U. S. standard Army duck. 
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ply yarns both in the warp and filling directions, and is not bleached, 
loaded, or sized (figs. 2, 4, 6, and 13). 

(2) Double-filled duck.—The warp consists of single-ply yarns 
and the filling of multiple-ply yarns (figs. 7, 9, 11, and 14). 

(3) Single-filled duck.—Both the warp and filling are made of 
single-ply yarns. This is the cheapest and poorest grade of duck 
on the market (figs. 8, 10, and 15). 

In both the double-filled and single-filled ducks the filling yarns 
are much heavier than the warp yarns. In order to make a canvas 
of more uniform appearance, therefore, the warp yarns are usually 
woven in pairs, resulting in a loosely woven duck which has little 
water resistance and can not be as thoroughly waterproofed as the 
multiple-ply ducks. 

Double-filled and single-filled ducks are the kinds most commonly 
used for awnings. As a rule they have been bleached and are also 
usually heavily sized to give weight to the material. They are not 
recommended for out-of-door service. 


SELECTION OF COTTON DUCK FOR FARM USE. 


For farm purposes only unbleached, unsized, closely woven duck 
should be used. It should not be too stiff, however, nor so closely 
woven that it has no flexibility when wet and cold, in which case it 
has a tendency to crack when creased or folded. Furthermore, stiff 
canvas is very difficult to handle, and, when used as a cover, does not 
shape itself properly to objects, as a result of which it does not give 
them adequate protection. For horse covers a moderately stiff canvas 
is preferable, as it does not lie close to the body of the animal and 
does not cause sweating as readily as the more flexible material. 

Large wagon covers or paulins—These should be made of No. 8 
duck, which weighs about 18 ounces per square yard, or of 15-ounce 
United States standard Army duck, weighing about 18.9 ounces per 
square yard (figs. 1 and 2). 

Small wagon and machine covers or tents—Kither No. 10 or 
12-ounce United States standard Army duck is suitable for this 
purpose, as both have sufficient body without being too stiff when 
wet. No. 10 duck weighs about 14.7 ounces and 12-ounce United 
States standard Army duck about 15.2 ounces per square yard 
(figs. 3 and 4). 

Shock and other small covers.—No. 12 duck, weighing about 11.5 
ounces per square yard, or 10-ounce United States standard Army 
duck, weighing 12.6 ounces per square yard, is satisfactory for this 
purpose (figs. 5 and 6). 

It is more economical to buy a good grade of duck, even at a 
decidedly higher first cost, than a cheap duck which is of light 
weight and poorly constructed and which will not prove serviceable. 
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Fic. 7.—15-ounce double filled duck. I'1g. 10.—12-ounce single filled duck. 
Fic. 8.—15-ounce single filled duck. Fic. 11.—10-ounce double filled duck. 


Fic. 9.—12-ounce double filled duck. I'1c. 12.—10-ounce single filled duck. 
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Duck which when held up to the light shows numerous pinholes 
or thin places does not make good covers, although a few small 
pinholes may be permitted. It should be made from multiple- 
ply yarn and the weave should be medium hard. The ply of the 
yarns can be determined by untwisting them and counting the num- 
ber of small threads into which they separate. To ascertain the 
closeness of the weave, the duck may be unraveled on two adjacent 
sides and the number of ends of yarn in a measured inch on each 
side counted. Warp threads run in the long direction of the goods; 
filling threads run across the goods. 

General observation has shown that cotton duck which has been 
dyed a khaki color with mineral dyes is more water resistant than 
the white untreated duck. It is also quite mildew resistant and re- 
mains so for a long time if the dyeing process has been properly con- 
ducted. Unless the canvas is to be subjected to a proofing treatment, 
it is recommended that only mineral-dyed khaki canvas be bought for 
severe service. A khaki color may be obtained also by the use of 
organic dyes, but the mineral-dyed fabric is much to be preferred. 
The following very simple test will suffice to determine whether the 
fabric has been dyed with organic dyes or with mineral dyes: 

Burn a piece of the duck until no carbon is left in the ash. If 
mineral dyes have been employed, an appreciable amount of ash, 
colored from buff to dark brown, will be present, whereas if organic 
dyes have been used, only a small amount of a white to gray ash will 
remain. 

CARE OF COTTON DUCK. 

Because of the greatly increased world consumption of cotton and 
the enormous crop losses caused by the boll weevil during the past 
few years, the present demand for high-grade cotton is barely met 
by the supply. Asa result the cost of cotton goods, and particularly 
that of heavy ducks made from the better grades of cotton, is very 
high. It is, then, a matter of both national and personal economy 
to conserve the supply of cotton, and by proper care to make cotton 
duck last as long as possible. 

The deterioration of cotton duck is due to a number of causes, 
the chief one being mildew, which usually appears when the canvas 
remains damp for several days in warm weather. Mildew is readily 
recognized by the appearance on the canvas of white, black, yellow, 
pink, or green spots, varying in size from that of a pinhead to that 
of a 5-cent piece. Canvas may be injured also by bacterial action, 
which produces no marked change in the color but weakens the 
entire fabric. This occurs when the canvas has lain for some time 
in contact with the ground or a damp floor. In addition canvas may 
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13.—8-ounce U. S. standard Army duck. 
14.—8-ounce double filled duck. 
15.—8-ounce single filled duck, 
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be weakened by the chemicai action of materials in it or by the 
action of air and moisture alone under the influence of sunlight. 
White untreated cotton duck mildews very quickly under certain 
conditions, such as warmth, absence of light, and a moist atmosphere. 
Canvas which is folded and stored wet or even slightly damp usually 
is more or less mildewed when taken out, especially if it has been put 
ina rather warm, dark place. Such canvas is much weakened and 
leaks in the mildewed places, so that if not totally useless when first 
taken out it soon becomes so in service and must be replaced. 
Canvas which has become wet or even damp should be dried as soon 
as possible by being spread out over a wagon or hung over a wooden 
fence or a large pole, preferably in the sunshine, until it is thor- 
oughly dry. If the weather is wet, it may be hung under a shed 
or in the barn. No canvas, bags, etc., should be folded or stored 
while damp. Folding of heavy canvas, especially if it has been 
stiffened by a waterproofing treatment or by being wet or frozen, 
may weaken or crack the fabric, causing it to leak. For this reason 
heavy canvas when not in use should hang over a beam or large 
horizontal pole, or should be suspended against the inside of a barn 


or shed rather than folded. 


WATERPROOFING AND MILDEWPROOFING COTTON 
DUCK. 


Cotton duck, or canvas, which has been given no special treatment 
sheds water to some extent as long as it does not mildew, especially 
if it is closely woven and shows but few pinholes when held up to 
the light. Its water resistance in the untreated condition is sufficient 
for awnings, pavilions, fixed wagon covers, tents, large umbrellas, 
or other uses where the fabric is not in a horizontal position and 
where it is not in contact with objects beneath it. Untreated canvas 
does not owe its serviceability for such purposes to the fact that it 
does not become wet. Except in the case of new and unbleached 
fabrics, where the natural oils and waxy substances of raw cotton 
fiber as well as oils applied to the yarn during spinning and weav- 
ing are still present, cotton fabrics have high water absorption, 
and canvas used for any of the purposes mentioned will be found 
to be soaked with water after a rain. 

In general, it may be said that the danger from mildew increases 
with the tendency of the canvas to become wet, unless some substance 
which is decidedly poisonous to mildew is present. Where the wet 
‘anvas remains exposed to the light and air so that it can dry in a 
reasonably short time, there is little necessity for treatment to prevent 
mildew. In humid climates or seasons, or under conditions of serv- 
ice where the canvas remains wet or moist for several days at a time, 
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however, treatments which will decrease the rate of water absorption, 
at the same time decreasing the susceptibility to mildew, should be 
applied. Another reason for applying waterproofing treatments js 
that untreated canvas brought in contact, especially moving contact, 
with objects beneath it does not shed water satisfactorily. 

White untreated canvas remains serviceable for from one to five 
years, or occasionally longer, depending upon its quality, the con- 
ditions under which it is used, and the care taken to keep it from 
mildewing. As previously stated, canvas dyed a khaki color with 
mineral dyes lasts longer than white untreated canvas under the 
same conditions. Since it is sometimes difficult to obtain khaki- 
colored canvas and not always possible to exercise proper and timely 
are of canvas articles, treatments which will increase the servicea- 
bility of white duck are desirable. Proper treatments increase 
the usefulness and more than double the period of serviceability 
of white canvas. ‘Treated canvas and commercial preparations for 
treating canvas may sometimes be obtained from tent and awning 
dealers, but should never be purchased without some satisfactory 
evidence of the merit of such treatments. 

The most common of the several existing types of waterproofing 
processes are: (1) Those in which the water resistance is due to in- 
soluble metallic soaps or other insoluble metallic compounds, as, for 
example, aluminum soap, acetate of aluminum, mineral khaki, and 
cuprammonium treatments; (2) those depending upon the use of 
paraffin or mixed waxes; (3) those depending upon the use of 
bituminous materials, such as asphaltum or tar; (4) those depending 
upon the use of linseed oil or other drying oils; (5) those where 
combinations of the processes of types 1, 2, 3, and 4 are used. 

By some treatments, such as the cuprammonium, substances which 
are poisonous to mildew growth are left on the canvas. Practically 
complete mildew resistance may be obtained by means of the cupram- 
monium treatment, but this treatment and many others are not 
adapted to home application. Mildew resistance can be secured best 
in home treatments by the application of materials which are effective 
waterproofing agents but contain no food for the mildew organisms. 
or by the incorporation in the waterproofing materials of fungicides 
which retard decidedly the development of mildew growth. Some 
waterproofing treatments, particularly those in which raw drying 
oils or semidrying oils, such as linseed and cottonseed, are used, 
should be avoided, as they cause a deterioration in the strength of 
the fabric and also render the treated canvas liable to spontaneous 
combustion. It is advisable also to avoid treatments with hard 
paraffin wax, as they give canvas undesirable physical properties 
which seem to make it more, rather than less, susceptible to the action 
of mildew. 
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FORMULAS. 


After thorough tests, both in the laboratory and in the field, the 
department has found that the following formulas, which have been 
developed in the course of its investigations, are very satisfactory 
for increasing the serviceability of cotton duck. It is believed that 
they will meet the requirements of the farmer and ranchman and 
others using canvas for outdoor purposes. These formulas are de- 
signed solely for use in waterproofing and mildewproofing treat- 
ments. While the department believes that the formulas here given 
do not infringe on any existing patents or pending applications for 
patents, it can assume no responsibility in the matter. 


FORMULA 1. 


Pounds. 
Amorphods mineral wax or crude petrolatum—__...2.2...-.-2---.2.-u<.-. 1 
Tellow PeCswax.=...-22-.-.=. pices anere ee eles iN Si ee ek ran ee 
Bennvorserminiaes Lume GepnoltG. 230 5022.5 tena eee ee 13 
Solvent: 3 gallons gasoline and 2 gallons kerosene. 
ForMvuLa 2%." 
Pounds. 
Petroleum asphalt (medium hard) or Bermudez esphalt ~~~ ~__---_______ 6 
Neutral or extracted wool grease__——— ~~~ a : . ee 23 
Bs CE EERBC fhe A ee ee a eee 
Solvent: 3 gallons gasoline and 2 gallons kercsene. 
ForMULA 3. 
Pounds. 
Amorphous mineral wax or crude petrolatum______.__-_---___--_______-- 83 
PTET Na im se emecteents ee 
Solvent: 3 gallons gasoline and 2 gallons kerosene, 
FORMULA 4. 
Pounds. 
Amorphous: mineral wax. or crude petrolatum_.._... =. -.2.-.-.....<-...=. 64 
ened ai eeeenr a ere fe ee pet Aa ot bee NAS 28 5 plist a 
ORG Oleaees TOCRDin S222 55 oe ch Ce es oie Sl alg Sar (i sees ve 


. 


Solvent: 3 gallons gasoline and 2 gallons kerosene. 

Applications of mixtures made by formulas 1 and 2 give the canvas 
a dark brownish color, while those made according to formulas 3 and 
4 give it a light buff to khaki color. The first two are preferable for 
all purposes where a dark color is not objectionable. 

The amorphous wax referred to in the formulas is a soft grease-like 
mineral “ wax ” obtained as a by-product in refining chilled cylinder- 


1This formula was devised on July 28, 1919. Subsequent to that date, on September 30, 
1919, U. S. Patent No. 1,317,469 was issued to R. R. Adams, covering the use of wool 
grease as an “oleaginous ingredient’ of a paint, the wool grease being added for the 
purpose of increasing the adhesive properties, the flexibility, and the luster. Formula 2 
is intended to be used for waterproofing and mildewproofing purposes, and not as a paint. 
It differs from a paint in its general composition and also in that when applied to one 
side of canvas it does not simply form a surface coating but thoroughly impregnates the 
fabric so that both sides are substantially alike. 
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oil stocks by means of centrifugal machines, and is very similar to 
dark petrolatum, except that it is more viscous and has a higher 
melting point. The substitution for it of dark or amber petrolatum 
will not materially change the results. Lead oleate is an insoluble 
metallic soap, which is added to insure waterproofness as well as 
mildewproofness. The kerosene is added not only to decrease the 
cost, but to reduce the volatility of the solvent, thus making the 
mixture spread better. All of these materials may be purchased, but 
not always from local dealers. Amorphous mineral wax or crude 
petrolatum (sometimes called petroleum grease) may be secured 
from dealers in oils and greases. The asphalts are obtainable from 
dealers in roofing materials. At present it probably is impossible 
to buy the wool grease from local dealers. This material, as well 
as amorphous mineral wax, however, may be ordered from wholesale 
dealers in oils and greases or tanners’ supplies, through hardware 
stores, or through dealers in agricultural supplies and implements, 
Lead oleate, which also is not sold by small dealers, must be ordered 
from manufacturers of chemicals through local druggists or paint 
dealers, who will also supply beeswax. 


MIXING THE MATERIALS. 


Weigh out the solid materials in proper proportions, place them in 
a kettle or can, and melt slowly and carefully at as low a temperature 
as possible, with constant stirring. When the mixture has completely 
melted, remove to a safe distance from the fire, and pour it slowly, 
with constant stirring, into the proper quantity of solvent (a mixture 
of 3 parts by volume of gasoline and 2 parts by volume of kerosene), 
using 5 gallons of this solvent to 10 pounds of the mixture. This 
should be done with free ventilation, preferably out of doors. 

In the preparation of mixtures by formulas 1 and 2 there is some- 
times a separation of asphalt that does not mix uniformly with the 
solution upon stirring or shaking. In such cases allow the mixture 
to stand a day or so, with occasional stirring, before applying it to 
the canvas. In other cases where the material settles to the bottom of 
the container or thickens it will be necessary to warm the mixture 
just before applying it to the canvas. This must be done in the open 
air by placing the open container in a tub or can of hot water. Be 
sure that the container is open,and VEVER PLACE IT OVER OR 
NEAR A FLAME, 

APPLICATION. 


The mixture must be thoroughly stirred before and during appli- 
vation, in order to keep the undissolved material in suspension. These 
preparations may be applied to the canvas by means of a paint brush 
or by spraying. Wagon covers, shock covers, etc., may be treated 
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best by stretching the canvas against the side of a barn or attaching 
it to a frame and applying the material with a brush. Once the 
‘anvas is fixed in position, no more time is required to treat it than 
is necessary to apply a first coat of paint to a rough board siding 
having the same area. Much time may be saved in treating large 
paulins and standing tents by applying the material with a spray 
pump, with which a pressure of at least 50 pounds is developed. 
Some loss of material, however, results from this method. 

The experience of the department has been that one coat applied 
to one side of the canvas usually is sufficient. When one coat is 
applied to one side, using the strength of solution as given in the 
formulas, there will be an increase in weight of from 34 to 45 ounces 
per square yard. Ten pounds of the material and 5 gallons of the 
solvent will treat about 40 square yards of canvas. 


COST OF WATERPROOFING AND MILDEWPROOFING COTTON DUCK. 


3ased on the lowest prices current in Washington, D. C., in 
August, 1920, the cost of the materials called for in the formulas here 
given has been estimated to be as follows: 


Materials furnished. 





Retail. — 

DOMOUNIA Via cink5cuke Bho Whe snare eS aehy sues $3. 30 $2.80 
Formula 2.......:... jitha eeoee wa ebaceacha sss akan Seaiaslaciahs se tea peWedinanl steele 2.70 2.45 
Pormva 3......-.<<.<.- smalnit eerie oe Bnd pole Mamaia ea 3.80 | 3.10 
4.30 3.50 


POPS €..0.0:.<. 00-65 


This cost is calculated for about 6} gallons of the mixture, which 
would cover about 40 square yards of canvas; that is, the cost of the 
treatments would vary from about 7 to about 11 cents a square yard. 
The cost of preparing the mixture by formula 2 is reduced by about 
25 cents when extracted wool grease is substituted for the neutral 
wool grease first specified. 

The prices on which these estimates were based are as follows: 





Retail. | Whole- 

| sale. 

| 
Amorphous mineral wax or crude petrolatum (per pound).................-.-.-..-- $0.15 | $0.10 
AIAN POD NINE gig Stet, koa os on esa oa bard sted vay eacesecscwcsie eau 75 | - 60 
Bermiuaoe LAKE SEAL (POY DOUNG fic cov<ieciss co scince seca seicakwesincds’s cciacnenceass - 04 | - 04 
PCUOIGINE ASPNAIL (POP POUNG) 0<c00s0iciciaesccin en saiacc cia cccescensesusce Reatiekione sien -02 | 02 
SPOILER WV ODL REMIND 1IVOT TOC) «oc cast ns scents ese scsrrdncsnacsesocaccandeseesee 25 - 20 
RUMEN WAGE GECHRD (DOE DOMINE og io ois 5 o-oo bales saaiesceseenseeacoteayseveswaccde 15 -10 
Lead oleate, technical (per pound)...................-.--2.ee-0:- te Siar cose wimeee -40 30 
RARMMASIOU ION MOT 2 cG sod dav ok vesiacs sie cd on ssnig sacice y wean oa asin ccatssaicininzceceauas 31 31 
RUNNER NONE MMRUMA) hee soc oastotcadoesuscestivds set 3s Cucocs taclas'0ed sles aeereaes 22 . 22 
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NLY unbleached, unsized, closely woven duck 

should be used for farm purposes, and unless 

the canvas is to be subjected to a proofing treatment, 

it is recommended that only mineral-dyed khaki be 
bought for out-of-door use. 


It is more economical to buy a good grade of duck, 
even at a decidedly higher first cost, than a cheap 
duck of light weight and poor construction. 


Mildew and sunlight are the chief causes for the 
deterioration of cotton duck. Untreated duck always 
mildews in warm weather if stored wet or even 
slightly damp. To prevent mildewing, the canvas 
should be thoroughly dried in the open air before 
it is folded and stored. Sunlight causes rapid de- 
terioration of untreated duck and even more rapid 
deterioration of duck subjected to certain treatments. 
Pigments tend to prevent such deterioration. 


Treatments which decrease the absorption of 
water by canvas usually increase its mildew resist- 
ance. In humid climates or seasons, or under con- 
ditions of service where the canvas remains wet or 
moist for several days at a time, a treatment which 
will decrease water absorption should be applied. 


Satisfactory results for increasing the service- 
ability of cotton duck have been obtained with the 
formulas given in this bulletin. One coat applied 
to one side of the canvas usually is sufficient. 


‘Washington, D. C. Issued October, 1920; revised July, 1931 
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USE OF COTTON DUCK 


OTTON DUCK, otherwise known as canvas, is used extensively 
for the protection of machinery, sacked grain, shocks, stacks 
and ricks, for wagon and truck covers, for awnings and temporary 
shelters, for horse covers, and for catching grain which falls to the 
ground during threshing. Undoubtedly it would be used to a greater 
extent if it fulfilled more effectively these various purposes and if it 
retained its serviceability for a longer period than it ordinarily does. 
This bulletin tells how to select and care for duck or canvas on the 
farm and describes simple methods for prolonging its period of serv- 
iceability by the application of waterproofing and mildewproofing 

treatments. 

CLASSES OF COTTON DUCK 


Two general classes of cotton duck are known to the cotton-goods 
trade. They are “numbered duck ” and “ ounce duck.” 

“ Numbered ducks ” are made of multiple-ply yarns in both the 
warp and filling directions. The numbers run down, and the weights 
up, from 12 to “0 (or more ciphers), with a difference in weight be- 
tween the consecutive numbers of 1 ounce per linear yard 22. inches 
wide. The canvas can be bought in widths of from 22 to 144 inches. 
No. 12 duck, which is the lightest of this class, weighs 7 ounces per 
linear yard 22 inches wide, or about 11.5 ounces per square yard. 
No. 00 duck, the heaviest commonly used, weighs 20 ounces per linear 
yard 22 inches wide, or about 32.7 ounces per square yard. 

* Ounce ducks ” are usually from 281% to 30 inches wide and weigh 
from 6 to 15 ounces per linear yard. There are three grades or 
qualities of ounce ducks: 

(1) United States standard Army duck.—This is the best grade of 
light and medium-weight duck on the market. It is made of multi- 
ple- ply yarns both in the warp and filling directions, and is not 
bleached, loaded, or sized. (Figs. 2, 4, 6, and 13.) 

(2) Double-filled duck.—The warp consists of single-ply yarns 
and the filling of multiple-ply yarns. (Figs. 7, 9, 11, and 4.) 
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Figure 1.—No. 8 duck Ficure 4.—12-ounce standard Army duck 
Figure 2.,—15-ounce United States standard Figure 5.—No. 12 duck 
Army duck FiGukE 6.—10-ounce United States standard 
Figure 3.—No. 10 duck Army duck 
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(3) Single-filled duck.—Both the warp and filling are made of 
single-ply yarns. This is the cheapest and poorest ‘grade of duck 
on the market. (Figs. 8, 10, and 15.) 

In both the double-filled and single-filled ducks the ee yarns 
are much heavier than the warp yarns. In order to make a canv 
of more uniform appearance, therefore, the warp yarns are ae 
woven in pairs, resulting in a loosely woven duc k which has little 
water resistance and can not be as thoroughly waterproofed as the 
multiple-ply ducks. 

Moreover, the sizing used in weaving these ducks with single-ply 

warp adds temporary weight to the fabric, which is soon lost on 
weathering, and increases its water- absorption and susceptibility to 
mildew. For these reasons, such ducks are not recommended for 


out-of-door use. 
SELECTION OF COTTON DUCK FOR FARM USE 


For farm purposes only bleached, unsized, closely woven duck 
should be used. It should not be too stiff, however, nor so closely 
woven that it has no flexibility when wet and cold, in which case it 
has a tendency to crack when creased or folded. Furthermore, stiff 
canvas is very difficult to handle, and, when used as a cover, does not 
shape itself properly to objects, as a result of which it does not give 
them adequate protection. For horse covers a moderately stiff can- 
vas is preferable, as it does not lie close to the body of the animal and 
does not cause sweating as readily as the more flexible material. 

Large covers or paulins.—These should be made of No. 8 duck, 
which weighs about 18 ounces per square yard, or of 15-ounce U nited 
States standard Army duck, weighing about 18.9 ounces per square 
yard. (Figs. 1 and 2.) 

Wagon and machine covers.—Either No. 10 or 12-ounce United 
States standard Army duck is suitable for this purpose, as both have 
sufficient body without being too stiff when wet. No. 10 duck weighs 
about 14.7 ounces and 12-ounce United States standard Army duck 
about 15.2 ounces per square yard. (Figs. 3 and 4.) 

Hay caps and other small covers.—No. 12 duck, weighing about 
11.5 ounces per square yard, or 10-ounce United States standard 
Army duck, weighing 12.6 ounces per square yard, is satisfactory for 
this purpose. (Figs. 5 and 6.) Although not so durable, lighter- 
weight fabrics such as 7-ounce or 8-ounce ‘khaki Army duck, or even 
closely woven unbleached sheeting that has been waterproofed, can 
be used for hay caps. 

Awnings.—Eight-ounce duck is sufficiently heavy for this purpose. 
Khaki Army duck, either plain or decorated with painted stripes, is 
more serviceable than ordinary awning ducks. 

Tents.—Ten-ounce United States standard Army duck is suitable 
for medium-sized tents that are used occasionally for comparatively 
short periods of time. For large tents or tents that are used con- 
tinuously 12-ounce Army duck is more serviceable. Shelter-tent 
duck is very suitable for lightweight auto tents. 

It is more economical to buy a good grade of duck, even at a 
decidedly higher first cost, than a cheap duck which is poorly con- 
structed and will not prove serviceable, 
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Ficure 7.—15-ounce double-filled duck Ficure 10.—12-ounce single-filled duck 
5-ounce single-filled duck Figure 11.—10-ounce double-filled duck 
Figure 9.—12-ounce double-filled duck Fiegurp 12.—10-ounce single-filled duck 
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Duck which when held up 
to the light shows numerous 
pinholes or thin places does 
not make good covers, although 
a few small pinholes may 
be expected. The best duck 
is made from multiple-ply 
yarn, and the weave is moder- 
ately hard. The ply of the 
yarns can be determined by 
untwisting them and counting 
the number of small threads 
into which they separate. To 
ascertain the closeness of the 
weave, the duck may be un- 
raveled on two adjacent sides 
and the number of ends of 
yarn in a measured inch on 
each side counted. Warp 
threads run in the long direc- 
tion of the goods; filling 
threads run across the goods. 

General observation has 
shown that cotton duck which 
has been dyed a khaki color 
with mineral dyes is more dur- 
able than the white untreated 
duck. It is somewhat mildew 
resistant and remains so for a 
long time if the dyeing proc- 
ess has been properly con- 
ducted. Unless the canvas is 
to be subjected to a proofing 
treatment, it is recommended 
that only mineral-dyed khaki 
canvas be bought for severe 
service. A khaki color may 
be obtained also by the use of 
organic dyes, but the mineral- 
dyed fabric is much to be pre- 
ferred. The following very 
simple test will suffice to 
determine whether the fabric 
has been dyed with organic 
dyes or with mineral dyes: 

Burn a piece of duck until 
no carbon is left in the ash. 
If mineral dyes have been used, 
an appreciable amount of ash, 
colored from buff to dark brown, 
will be present ; if organic dyes 
have been used, only a small 
amount of a white to gray ash 
will remain. 


a a 


FIGURE 13.—8-ounce U. 8. standard Army duck 
FIGURE 14,—8-ounce double-filled duck 
FIGurE 15.—8-ounce single-filled duck 
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CARE OF COTTON DUCK 


The deterioration of cotton duck is due to a number of causes other 
than use. One is mildew, which usually appears when the canvas 
remains damp for several days in warm weather. Mildew is readily 
recognized by the appearance on the canvas of white, black, yellow, 
pink, or green spots, varying in size from that of a pinhead to that 
of a 5-cent piece. Canvas may be injured also by bacterial action, 
which produces no marked change in the color but weakens the entire 
fabric. ‘This occurs when the canvas has lain for some time in con- 
tact with the ground or a damp floor. In addition canvas may be 
weakened by the chemical action of materials in it or simply by 
exposure to sunlight. 

White untreated cotton duck mildews very quickly under certain 
conditions, such as warmth, absence of light, and a moist atmosphere. 
Canvas which is folded and stored wet or even slightly damp usually 
is more or less mildewed when taken out, especially if it has been put 
in a rather warm, dark place. Such canvas is much weakened and 
leaks in the mildewed places, so that if not totally useless when first 
taken out it soon becomes so in service and must be replaced. 

Canvas which has become wet or even damp should be dried as 
soon as possible by being spread out over a wagon or hung over a 
wooden fence or a large pole, preferably in the sunshine, until it is 
thoroughly dry. If the weather is wet, it may be hung under a shed 
or in the barn. No canvas, bags, etc., should be folded or stored 
while damp. Folding of heavy canvas, especially if it has been 
stiffened by a waterproofing treatment or by being wet or frozen, 
may weaken or crack the fabric, causing it to leak. For this reason 
heavy canvas when not in use should hang over a beam or large 
horizontal pole, or should be suspended against the inside of a barn 
or shed rather than folded. 


WATERPROOFING AND MILDEWPROOFING COTTON DUCK 


Cotton duck, or canvas, which has been given no special treatment 
sheds water to some extent as long as it does not mildew, especially 
if it is closely woven and shows but few pinholes when held up to 
the light. Its water resistance in the untreated condition is sufficient 
for awnings, pavilions, fixed wagon covers, tents, large umbrellas, 
or other uses where the fabric is not in a horizontal position and 
where it is not in contact with objects beneath it. Untreated canvas 
does not owe its serviceability for such purposes to the fact that it 
does not become wet. Except in the case of new and unbleached 
fabrics, where the natural oils and waxy substances of raw cotton 
fiber as well as oils applied to the yarn during spinning and weav- 
ing are still present, cotton fabrics have high water absorption, 
and canvas used for any of the purposes mentioned will be found 
to be soaked with water after a rain. 

In general, it may be said that the danger from mildew increases 
with the tendency of the canvas to become wet, unless some substance 
which is decidedly poisonous to mildew is present. Where the wet 
canvas remains exposed to the light and air, so that it can dry ina 
reasonably short time, there is little necessity for treatment to pre- 
vent mildew. In humid climates or seasons, or under conditions of 
service where the canvas remains wet or moist for several days at 
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a time, however, treatments which will decrease the rate of water 
absorption, at the same time decreasing the susceptibility to mildew, 
should be applied. Another reason for applying waterproofing treat- 
ments is that untreated canvas brought in contact, especially moving 
contact, with objects beneath it does not shed water satisfactorily. 

White untreated canvas remains serviceable for from one to five 
years, or occasionally longer, depending upon its quality, the con- 
ditions under which it is used, and the care taken to keep it from 
mildewing. As previously stated, canvas dyed a khaki color with 
mineral dyes lasts longer than white untreated canvas under the 
same conditions. Since it is sometimes difficult to obtain khaki- 
colored canvas and not always possible to exercise proper and timely 
eare of canvas articles, treatments which will increase the service- 
ability of white duck are desirable. Proper treatments increase the 
usefulness and more than double the period of serviceability of 
white canvas. Treated canvas and commercial preparations for 
treating canvas may sometimes be obtained from tent and awning 
dealers, but should never be purchased without some satisfactory 
evidence of the merit of such treatments. 

The most common of the several existing types of waterproofing 
processes are: (1) Those in which the water resistance is due to in- 
soluble metallic soaps or other insoluble metallic compounds, as, for 
example, aluminum soap, basic acetate of aluminum, mineral khaki, 
and cuprammonium treatments; (2) those depending upon the use 
of paraffin or mixed waxes; (3) those depending upon the use of 
bituminous materials, such as asphaltum or tar; (4) those depending 
upon the use of linseed oil or other drying oils; (5) those where 
combinations of the processes of types 1, 2, 3, and 4 are used. 

By some treatments, such as cuprammonium, substances which 
are poisonous to mildew growth are left on the canvas. Practically 
complete mildew resistance may be obtained by means of the cupram- 
monium treatment, but this treatment and many others are not 
adapted to home application. Mildew resistance can be secured best 
in home treatments by the application of materials which are effective 
waterproofing agents but contain no food for the mildew organisms, 
or by the incorporation in the waterproofing materials of fungicides 
which retard decidedly the development of mildew growth. Among 
such fungicides the most readily available are dry Bordeaux mix- 
ture and Paris green, but the use of these substances is attended 
with considerable danger, as they may dust off the fabric and be 
inhaled or contaminate foodstuffs. It is advisable to avoid treat- 
ments with paraffin wax, as they give canvas undesirable physical 
properties which seem to make it more, rather than less, susceptible 
to the action of mildew. 

It has been found that some waterproofing treatments, particularly 
those in which materials of an oily, greasy, or waxy character are 
used, cause cotton duck to lose strength very rapidly when exposed to 
sunlight. Untreated 12-ounce Army duck may lose about 40 per 
cent of its strength as a result of exposure to the weather for six 
months during the warmer part of the year. Duck treated with 
linseed oil may lose 65 per cent or more of its strength when simi- 
larly exposed, and duck treated with materials consisting mostly of 
paraffin, petrolatum, or petroleum grease may lose from 80 to 90 per 
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cent of its strength when exposed under the same conditions. Canvas 
treated with waterproofing preparations containing certain pigments 
such as lampblack and the earth pigments (ocher, sienna, and umber) 
does not lose so much of its strength when exposed to the weather, 
For this reason it is advisable to add an opaque pigment to any 
waterproofing preparation to be used on canvas that will be exposed 
to the weather continuously or frequently. If a commercial prepa- 
ration is to be used it is best to select one that will color the fabric 
distinctly and permanently. 


FORMULAS 


In formulas for home use in waterproofing canvas the choice of 
materials is necessarily limited to those that are generally available 
or that can be procured in moderately small quantities with little 
effort and at fairly low cost. 

Waterproofing treatments prepared according to the following 
formulas have been found satisfactory for increasing the service- 
ability of cotton duck, and it is believed that they will meet the 
requirements of the farmer and ranchman and others using canvas 
for outdoor purposes. 

For canvas paulins or large portable covers— 


FORMULA 1 


Petrolatum (vaseline), dark or amber_.__...__..___.__________ pounds.__ 8% 
STINE, SV EMLIDD PEN NRONN Sac ee tone ek eee nu! COnca. 26 
Earth pigment, dry (ocher, sienna, or umber) _---------____-_____ go... & 
Volatile mineral spirits (painters’ naphtha) —~--_-----__________ gallons... 5 
FORMULA 2 
Peiroleum’ asphalt, medium hard -__....--........-......... pounds__ 7% 
SENMUNIMI MOE OE NOE ee or a ee do_..£™_ 2% 
NMI RUE se eee eenence eae Gos... f 
Volatile mineral spirits (painters’ naphtha) ---------_________ gallons_. 5 


The quantities specified are sufficient to treat about 40 square yards 
of canvas on one side. 

A mixture of 3 gallons of gasoline and 2 gallons of kerosene can be 
substituted for the volatile mineral spirits, but will evaporate more 
slowly. Canvas treated according to the first formula will be colored 
buff by ocher, khaki by raw sienna, drab by raw umber, and brown 
by burnt umber. If a white treatment is preferred, use dry zinc 
oxide in place of earth pigment. For some purposes, formula 1 with 
a light-colored pigment will be preferable to formula 2, because can- 
vas treated with the latter will absorb more heat from sunlight, 
owing to its black color. 

For permanently fixed canvas covers— 


FORMULA 3 
I NN Oe eld gallon. 1 
zampblack, ground in linseed oil__-__-_- ee oe tee ete pounds._£ 2 
I TINEI ee aan oan seee pint. 

FORMULA 4 
I US a i gallon_. 1 
Aluminum bronzing powder_____--_-_--__-_ ar ra Shr a pound__ 1 
RN a see ene Seed pint__ % 


For lightweight fabrics not continuously or frequently exposed to 
sunlight— 
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FORMULA 5 


BER EE VEEN 7 PORNOU 60S ea ace ee hace eee oaeae pound__ 1% 
Spirits of Dea RR ERR oA re ee es ee ee ee gallon__ 1 

Petrolatum and beeswax can be purchased from druggists or from 
wholesale dealers in druggists’ supplies. Petroleum asphalt can 


sometimes be supplied by dealers in roofing materials or can be or- 
dered from refiners of asphaltic base petroleum. The other materials 
specified in the formulas can be obtained from paint stores. 


MIXING THE MATERIALS 


In the preparation of waterproofing solutions according to formu- 
las 1, 2, and 5, place the specified weights of waterproofing materials 
in a suitable metal container and melt slowly and carefully at as low 
a temperature as possible, with constant stirring. Then remove to a 
place where there is good ventilation and no fire or open flame and 
pour the melted material into the solvent while stirring. When a 
pigment is used, thin the pigment in a separate container by mixing 
with it small additions of the liquid, and when the pigment mixture 
is sufficiently thinned strain it through fine-mesh wire screen or 
several thicknesses of cheesecloth into the waterproofing liquid. In 
formulas 3 and 4 the pigments should be thinned in a similar manner 
with linseed oil before they are added to the bulk of the oil. 

When the wAterproofing material settles to the bottom of the con- 
tainer or thickens, it will be necessary to warm the mixture just 
before applying it to the canvas. This must be done in the open air 
by placing the container in a tub or can of hot water. Be sure that 
the container is open, and never place it over or near a. flame. 


APPLICATION 


The mixture must be thoroughly stirred before and during appli- 
cation, in order to keep the undissolved material in — 
These preparations may be applied to the canvas by means of a paint 
brush or by spraying. Wagon covers, shock covers, etc., may be 
treated best by stretching the canvas against the side of a barn or 
attaching it to a frame “and applying “the material with a brush. 
Once the. canvas is fixed in position, no more time is required to treat 
it than is necessary to apply a first coat of paint to a rough board 
siding having the same area. Much time may be saved in “treating 
large” paulins and standing tents by applying the material with a 
spray pump, with which a pressure of at least 50 pounds is developed. 
Some loss of material, however, results from this method. 

The experience of the Department of Agriculture has been that one 
coat applied to one side of the canvas usually is sufficient. With one 
coat applied to one side, using the strength of solution as given in 
the formulas, there will be an increase in weight of approximately 
40 to 50 per cent when formula 1 or 2 is used. When formula 3 or 4 
is used the fabric will gain about 75 per cent in weight. When 
formula 5 is used the gain in weight will be around 10 per cent. 

When canvas is treated with linseed-oil preparations it should be 
allowed to dry thoroughly (for two or three weeks) while freely 
exposed to the air. If folded and stored in a warm place before 
drying is complete the accumulated heat from continued oxidation 
may result in spontaneous combustion, 
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